Mouse cobblestone-area-forming cell assay OP9 cells, a mouse marrow stromal cell line, were harvested 1 day prior to experiments using standard trypsinization protocol and treated with 10 mg/mL mitomycin C for 2 hours to inhibit proliferation. Then OP9 cells were seeded in 6-well plates and reached 100% confluent. On the day of the experiment, equal number of Asxl1 tm/+ and wild-type bone marrow cells were seeded on OP-9 stromal layer cells. After 1 week, colonies growing underneath the stromal layer were counted on an inverted microscope.
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In competitive repopulating unit assay, a fixed number of CD45.1 whole bone marrow cell were used as helper cells and CD45.2 Asxl1 knock-in or wild-type Lin -Sca-1 + c-Kit + (LSK) bone marrow cells were used as the test cells. Test cells were mixed with CD45.1 helper cells and transplanted into lethally irradiated CD45.1 recipient.
Peripheral blood was collected and the population size of CD45.1 and CD45.2 cells in peripheral blood were analyzed every 4 weeks. Recipients were sacrificed 16 weeks after transplantation and the frequency of CD45.2 + HSPCs in bone marrow were evaluated by flow cytometry.
FACS analysis and Cell sorting
For FACS analysis, single cell suspension from either cultured cells or mouse hematopoietic organs (bone marrow or spleen) were stained with FITC, APC or PE- 
Retroviral transduction of MN1
Retrovirus carrying MN1 gene was generated by transient transfection of Plat-E retroviral packaging cell line (Cell Biolabs, San Diego, CA). Three days after transfection, the retrovirus was harvested by collecting conditioned medium of Plat-E cells. The conditioned medium was filtered through 0.22 μm syringe filter and concentrated via Amicon Ultra-15 Centrifugal Filter Units, then the virus concentrate was applied to the mouse bone marrow cultured in StemSpan SFEM (Stemcell technologies, BC, Canada) complete medium with 5 μg/mL protamine sulfate, 20 ng/mL recombinant mouse SCF, 10 ng/mL recombinant mouse IL-3 and 20 ng/mL recombinant mouse IL-6. After 72 hours, Lin -vital cells with green fluorescence (GFP + ) were sorted for further experiments.
Microarray analysis
Mouse bone marrow cells were harvested from mice between 8-12 weeks old. Linbone marrow cells were sorted for RNA extraction. Gene expression profiling was performed using Affymetrix Mouse Transcriptome Array 1.0 (Affymetrix, Santa Clara, CA) or Mouse Ref-8 BeadChip (Illumina, San Diego, CA). All microarray data were quantile normalized to eliminate inter-sample biases. Paired and unpaired two-3 sample Student's t-tests were used to assess the differences between samples with and without Asxl1 mutations; p<0.05 was set as threshold for significance.
In order to investigate the functional relevance of ASXL1 mutation, we used the Gene Set Enrichment Analysis (GSEA) software to analyze the enrichment of KEGG pathways, Gene Ontologies, oncogenic signatures, and immunologic signatures in the global gene expression profiles. Briefly, all genes were ranked according to their significance assessed by t-tests, with two ends representing the most significantly upregulated genes in samples with mutant and wild-type ASXL1, respectively, and tested for overrepresentation of member genes of a gene set at either side of the list.
Significance of overrepresentation was assessed against random permutations with respect to genes.
Histone extraction and western hybridization
Histone of either Asxl tm/+ and wild-type mouse bulk bone marrow cells were extracted by histone extraction kit according to user manual (Abcam, UK) and then standard western hybridization was performed subsequently for immunostaining.
Anti-H3K27me3 (Genetex, USA) was used to determine H3K27me3 amount and antiHistone H3 (Upstate, Germany) was used to detect total histone H3 as internal control. 5000 ce lls 1000 ce lls 500 ce lls
